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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 5, 8-12, and 44 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ouyang et al (US. 2005/0093021). 

Regarding claims 1 and 44, Ouyang (Fig. 4B) discloses a method of 
manufacturing a semiconductor device, comprising: forming an isolation region 54 
located in a substrate; forming an NMOS device located partially over a surface of the 
substrate 40'; and forming a PMOS device isolated from the NMOS device by the 
isolation region 54 and located partially over the surface 40 (par. [0040]); wherein a first 
one of the NMOS and PMOS devices includes the PMOS device having first 
source/drain regions 10 recessed within the surface 40 (par. [0040], lines 8-13); and 
wherein a second one of the NMOS and PMOS devices includes the NMOS device 
having second source/drain regions 70 substantially coplanar with the surface 40'. 

Regarding claims 5 and 12, Ouyang (Fig. 4B) further discloses that the set of 
PMOS source/drain regions comprise strained source/drain regions 10 of SiGe (par. 
[0027], last 11 lines). 
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Regarding claims 8-9, Ouyang further discloses that the substrate has a {1 10} or 
{100} crystal orientation (par. [0029]). 

Regarding claims 1 1 and 12, Ouyang also discloses that the substrate is a bulk 
silicon substrate or a silicon-on-insulator substrate (SOI) (par. [0033]). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2-4, 13-14, 16-18, 21-26, 28-29, 32-36, and 45-46 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Ouyang et al in view of Dawson et al (US. 
5,963,803). 

Regarding claims 2, 16 and 45, Ouyang's Fig. 4B also discloses that the 
magnitudes of stresses in the first and second source/drain regions are different, the 
difference in magnitudes of stresses are caused by the difference in structures of the 
first and second source/drain regions of the NMOS and PMOS devices (par. [0027]). 

. Ouyang does not disclose the PMOS gate having a height greater than a height 
of the NMOS gate. 

However, Dawson (Fig. 1H) teaches a CMOS device comprising a PMOS gate 
122 having a height greater than a height of an NMOS gate 126 (column 7, lines 4-6). 
Accordingly, it would have been obvious to modify the device of Ouyang by forming the 
PMOS gate having a height greater than a height of the NMOS gate because the 



Application/Control Number: 1 0/722,21 8 Page 4 

Art Unit: 2814 

relatively high gate for the PMOS device would reduce boron penetration into active 
region, as taught by Dawson (column 4, lines 32-33). 

Regarding claims 3-4, 17, 28 and 46, as discussed above, Ouyang's Fig. 4B 
substantially reads on the invention as claimed, except it does not disclose that the 
spacers 51 formed on opposing sides of the PMOS have a width greater than a width of 
the spacers 51 formed on opposing sides of the NMOS gate. 

However, Dawson (Fig. 1H) teaches a CMOS comprising the spacers 146 
formed on opposing sides of the PMOS gate 122 and having a width greater than a 
width of the spacers 144 formed on opposing sides of the NMOS gate 126 (column 7, 
lines 4-6). Accordingly, it would have been obvious to modify the device of Ouyang by 
forming the spacers on opposing sides of the PMOS gate having a width greater than a 
width of the spacers on opposing sides of the NMOS gate because the relative wide 
spacers for the PMOS device would offset the rapid diffusion of boron in the 
source/drain regions for the P-channel device during high temperature processing so 
that the source/drain regions for the NMOS and PMOS devices would have the desired 
sizes, as taught by Dawson (column 4, lines 32-40). 

Regarding claims 13-14, 18, 25-26, 29, and 36, Ouyang's Fig. 4B further 
discloses that the set of PMOS source/drain regions comprise strained source/drain 
regions 10 of SiGe (par. [0027], last 11 lines). 

Regarding claims 21-22, 23-24, and 32-35, Ouyang also discloses that the 
substrate has a {110} or {100} crystal orientation (par. [0029]) and the substrate is a 
bulk silicon substrate or a silicon-on-insulator substrate (SOI) (par. [0033]). 
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5. Claims 6-7, 38-39 and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ouyang et al as applied to claim 1 above, and further in view of Yeo 
et al (US. 2004/0173815). 

Regarding claims 6-7 and 38, Ouyang's Fig. 4B discloses a semiconductor 
device, comprising: an isolation region 54 located in a substrate; an NMOS device 
located partially over a surface of the substrate 40'; and a PMOS device isolated from 
the NMOS device by the isolation region 54 and located partially over the surface 40; 
wherein the PMOS device includes first source/drain regions 10 located at least partially 
within the substrate 40 and comprising SiGe (par. [0040]); and wherein the NMOS 
device includes second source/drain regions 70 located at least partially within the 
substrate 40\ 

Ouyang does not disclose that the NMOS source/drain regions 70 comprise SiC. 

However, Yeo (Fig. 3B) teaches an NMOS device 3b having source/drain regions 
304b/302b comprising silicon and lattice-mismatched zone 305b made of silicon-carbon 
alloy (SiC) (par. [0033]). Accordingly, it would have been obvious to modify the device 
of Ouyang by forming the NMOS device having source/drain regions comprising silicon 
and lattice-mismatched zone made of SiC because such lattice-mismatched zone of 
SiC would significantly enhance the electron mobility of the drive current in the strained 
channel region, as taught by Yeo (par. [0033], last 8 lines). 

Regarding claims 39 and 42, Ouyang's Fig. 4B further discloses that the first 
source/drain regions 10 of the PMOS device are recessed within the surface (par. 
[0040]) and the second source/drain regions 70 of the NMOS device extend downward 
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from the surface, and the set of the first source/drain regions 10 of PMOS device 
comprises strained source/drain regions (par. [0027], last 11 lines). 
6. Claims 40 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ouyang et al and Yeo et al as applied to claim 38 above, and further in view of 
Dawson et al (US, 5,963,803). 

Regarding claim 40, Ouyang does not disclose the PMOS gate having a height 
greater than a height of the NMOS gate. 

However, Dawson (Fig. 1H) teaches a CMOS device comprising a PMOS gate 
122 having a height greater than a height of an NMOS gate 126 (column 7, lines 4-6). 
Accordingly, it would have been obvious to modify the device of Ouyang by forming the 
PMOS gate having a height greater than a height of the NMOS gate because the 
relatively high gate for the PMOS device would reduce boron penetration into active 
region, as taught by Dawson (column 4, lines 32-33). 

Regarding claim 41, Ouyang does not disclose that the spacer 51 formed on 
opposing sides of the PMOS gate has a width greater than a width of the spacer 51 
formed on opposing sides of the NMOS gate. 

However, Dawson (Fig. 1H) teaches a CMOS comprising the spacers 146 
formed on opposing sides of the PMOS gate 122 and having a width greater than a 
width of the spacers 144 formed on opposing sides of the NMOS gate 126 (column 7, 
lines 4-6). Accordingly, it would have been obvious to modify the device of Ouyang by 
forming the spacers on opposing sides of the PMOS gate having a width greater than a 
width of the spacers on opposing sides of the NMOS gate because the relative wide 
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spacers for the PMOS device would offset the rapid diffusion of boron in the 
source/drain regions for the P-channel device during high temperature processing so 
that the source/drain regions for the NMOS and PMOS devices would have the desired 
sizes, as taught by Dawson (column 4, lines 32-40). 

7. Claims 19-20 and 30-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ouyang et al and Dawson et al as applied to claim (16,28) above, 
and further in view of Yeo et al (US. 2004/0173815). 

Ouyang does not disclose that the NMOS source/drain regions 70 comprises 

SiC. 

However, Yeo (Fig. 3B) teaches an NMOS device 3b having source/drain regions 
304b/302b comprising silicon and lattice-mismatched zone 305b made of silicon-carbon 
alloy (SiC) (par. [0033]). Accordingly, it would have been obvious to modify the device 
of Ouyang by forming the NMOS device having source/drain regions comprising silicon 
and lattice-mismatched zone made of SiC because such lattice-mismatched zone of 
SiC would significantly enhance the electron mobility of the drive current in the strained 
channel region, as taught by Yeo (par. [0033], last 8 lines). 

8. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ouyang 
et al (US. 2005/0093021) in view of Okumura et al (US. 5,428,239). 

Ouyang (Fig. 4B) discloses an integrated circuit device, comprising a CMOS 
including: an isolation region 54 located in a substrate; an NMOS device located 
partially over a surface of the substrate 40'; and a PMOS device isolated from the 
NMOS device by the isolation region 54 and located partially over the surface 40 (par. 
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[0040]); wherein a first one of the NMOS and PMOS devices includes the PMOS device 
having first source/drain regions 10 recessed within the surface 40 (par. [0040], lines 8- 
13); and wherein a second one of the NMOS and PMOS devices includes the NMOS 
device having second source/drain regions 70 substantially coplanar with the surface 
40'. 

Ouyang does not disclose that the integrated circuit device comprising a plurality 
of CMOS devices. 

However, Okumura (Fig. 1) teaches the forming of a memory integrated circuit 
device comprising a plurality of CMOS devices. Accordingly, it would have been 
obvious to modify the device of Ouyang by forming a plurality of CMOS devices in order 
to provide a DRAM device, as taught by Okumura (see abstract). It also would have 
been obvious to provide a plurality of interconnects connecting ones of the plurality of 
CMOS devices because such interconnects connections are well known in the art for 
providing the electrical connections to the CMOS devices. 

9. Claims 48-49 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ouyang et al and Okumura et al as applied to claim 47 above, and further in view of 
Dawson et al (US. 5,963,803). 

Regarding claim 48, Ouyang does not disclose the PMOS gate having a height 
greater than a height of the NMOS gate. 

However, Dawson (Fig. 1H) teaches a CMOS device comprising a PMOS gate 
122 having a height greater than a height of an NMOS gate 126 (column 7, lines 4-6). 
Accordingly, it would have been obvious to modify the device of Ouyang by forming the 
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PMOS gate having a height greater than a height of the NMOS gate because the 
relatively high gate for the PMOS device would reduce boron penetration into active 
region, as taught by Dawson (column 4, lines 32-33). 

Regarding claim 49, Ouyang does not disclose that the spacer 51 formed on 
opposing sides of the PMOS gate has a width greater than a width of the spacer 51 
formed on opposing sides of the NMOS gate. 

However, Dawson (Fig. 1H) teaches a CMOS comprising the spacers 146 
formed on opposing sides of the PMOS gate 122 and having a width greater than a 
width of the spacers 144 formed on opposing sides of the NMOS gate 126 (column 7, 
lines 4-6). Accordingly, it would have been obvious to modify the device of Ouyang by 
forming the spacers on opposing sides of the PMOS gate having a width greater than a 
width of the spacers on opposing sides of the NMOS gate because the relative wide 
spacers for the PMOS device would offset the rapid diffusion of boron in the 
source/drain regions for the P-channel device during high temperature processing so 
that the source/drain regions for the NMOS and PMOS devices would have the desired 
sizes, as taught by Dawson (column 4, lines 32-40). 

10. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ouyang 
et al in view of Shimizu (IEEE). 

Ouyang does not disclose an etch stop layer over the CMOS device and 
imparting the different stresses in the source/drain regions of NMOS and PMOS 
devices. 
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However, Shimizu (Fig. 1) teaches the forming of an etch stop layer of SiN over 
the CMOS device and imparting the different stresses in the source/drain regions of 
NMOS and PMOS devices (see first two pages). Accordingly, it would have been 
obvious to form over the NMOS and PMOS devices of Ouyang with the etch stop 
structure as set forth above in order to improve the drive currents for both NMOS and 
PMOS devices, as taught by Shimizu (see abstract). 

11. Claims 27 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ouyang et al and Dawson et al as applied to claim (16,28) above, and further in 
view of Shimizu et al (IEEE). 

Ouyang does not disclose an etch stop layer over the CMOS device and 
imparting the different stresses in the source/drain regions of NMOS and PMOS 
devices. 

However, Shimizu (Fig. 1) teaches the forming of an etch stop layer of SiN over 
the CMOS device and imparting the different stresses in the source/drain regions of 
NMOS and PMOS devices (see first two pages). Accordingly, it would have been 
obvious to form over the NMOS and PMOS devices of Ouyang with the etch stop 
structure as set forth above in order to improve the drive currents for both NMOS and 
PMOS devices, as taught by Shimizu (see abstract). 

12. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ouyang 
et al and Yeo et al as applied to claim 38 above, and further in view of Shimizu et al 
(IEEE). 

Ouyang does not disclose an etch stop layer over the CMOS device and 
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imparting the different stresses in the source/drain regions of NMOS and PMOS 
devices. 

However, Shimizu (Fig. 1) teaches the forming of an etch stop layer of SiN over 
the CMOS device and imparting the different stresses in the source/drain regions of 
NMOS and PMOS devices (see first two pages). Accordingly, it would have been 
obvious to form over the NMOS and PMOS devices of Ouyang with the etch stop 
structure as set forth above in order to improve the drive currents for both NMOS and 
PMOS devices, as taught by Shimizu (see abstract). 

Response to Arguments 

13. Applicant's arguments filed on 9/12/05 have been fully considered and are 
persuasive. The Final rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of the new applied 
references. 

Conclusion 

14. This action is made non-final. 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phat X. Cao whose telephone number is 571-272-1703. 
The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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